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Gentlemen 

Enclosed for your information are the results of three studies identified in the 
Operable Unit No 5 Addendum to the Field Sampling Plan, Technical 
Memorandum No 15 

These studies are 

1 Visual Survey of Women Creek (Enclosure 1) 

2 Intrinsic Air Permeability Evaluation (Enclosure 2) 

3 Visual Survey of Time Domain Electromagnetic Survey Anomalies 
(Enclosure 3) 
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966-2 184 
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Attachment #1 

Operable Unit No 5 
Woman Creek Priority Drainage 

Results of Visual Survey of Woman Creek 

On October 14, 1994, a visual survey of Woman Creek was performed per Technical 
Memorandum No 15 (TMlS), Addendum to the Field Sampling Plan (0 3 2 2 2), in order to 
assess the presence of outcropping bedrock This survey was conducted over an area beginning 
at the westem-most access road of OU5 and ending east of the IHSS 133 area, downslope of the 
western end of IHSS 115 
along Woman Creek to obtain similar informatlon for groundwater modeling activities This 
survey extended from just west of the westem-most access road to OU5 and ended at a pornt just 
below Pond C-2 The results of both surveys showed no indication of outcropping bedrock The 
creek bottom and the drainage sidewalls at all locations were observed to be covered with 
alluvial material 

A previous visual survey was performed at 1 1  specific locat~ons 
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Attachment #2 

Res Its of the lntrins 

Operable Untt No 5 
Woman Creek Priority Drainage 

c Air Permeability Evaluation 

As discussed in Technical Memorandum No 15 (TM15), Addendum to the Field Sampling Plan (6 
3 1 2 l), the intrinsic air permeability test indicated that short-circuiting may have occurred 
during the performance of the soil-gas survey at IHSS 115 
collected during the intrinsic air permeability tests indicate that short-circuiting likely did not 
occur during the soil-gas survey (See attached evaluation methodology) Since the results of 
the soil-gas survey appear to be valid, no additional sampling will be performed in IHSS 115 

Further evaluation of the data 
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.. Attachment 2 

\ I /  -=- 

OU5 - INTRINSIC AIR PERNEABILITY EVALUATION 4DdMzL3 =-&?e 

Ovemew 

As &cussed m T e c h c a l  Memorandum 15, a soil gas survey was performed at IHSS 115 (the 
Ongrnal Landfill) to identrfy areas of volatile organtc ContamlnaUon. Subsequently, a small-scale 
study of  vacuum vs. tune and &stance was performed to estunate the rntnnslc au-permeabhty 
at MSS 115 The data colIected d u n g  the pemeabihty study were used to eshmate m t ~ s ~ c  
a x  penneabtlity by the method presented tn "A Pracucal Approach to the Design, Operahon, and 
Morutonn,o of In Situ Soil Ventmg Systems," (Johnson, P C., Stanley, C.C., Kernblow&, M.W , 
Byers, D L., and Colthart, JD , GWMR, Spmg, 1990) A copy of  the relevant pages o f  thrs 
paper is attached. 

The spreadsheet pages III Appenh D of TM 15 present the equatrons used. In summary, the 
gauge vacuum readmg LS plotted vs. the log,,, of tune The slope of the h e  LS computed by 
h e a r  regression and IS then used ~fl the equatm to calculate the mtnnsic au permeabhty, k. 

The data from the study resulted III computed k values that were orders o f  magmtude greater than 
those expected for clayey solls--Two explanafions^for-~-~~epancy are that the soils at the 
test sites are not clayey or that short crrcuitrng of the vapor flow path occurred dunng the test 
Because the test was conducted rn the same manner as the sod gas survey, short crrcmtmg dunng 
the survey was considered to be a possibdq Consequently, further evaluauon of the soil gas 
survey data was deemed necessary 

-- - 

Because the data collected d u g  the sod gas survey rncluded vacuum gauge readmgs at vanous 
intervals of the 5-mmute pursomg session, it was proposed 111 TM 15 that the recorded survey 
vacuum pressures be renewed, along wth the bomg logs for nearby locations At those 
locauons at whch  vacuum readmgs were not si,olllficantly above background and the sod type 
is known to be of low penneabhty, it would be assumed that short c ~ ~ ~ i t t n g  had occurred. 
Addmonal sod gas samphg would be proposed for those areas at whch shortcucmmg occurred 
and at whch soil or groundwater was not analyzed 

Discussxon 

Although most of the soil gas samples were collected by the hydraulic-probmg and purgmg 
system. several sod gas survey locahons were purged wth a manual pump. Th manual 
apparaazs was not eqmpped to momtor vacuum levels. However, manuat p u r p g  took more m e  
than the hydrauhc system. Therefore, the gradrent of  vacuum vs. tune was less likely to rnduce 
short cuccunng 

1 of 2 
PROJECT NO. 9691 05 03 10 BY CiKF DATE. 1G-1494 CHE- BY 
PROJECT OU5 RR/RI SUBJECT Evaiuaaon of Sbm C i i t m o  
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S c I p m m e  OU5 - I"SXC AIR PERMEABIWTY EVALUATION 

Discussion. conwued 

The OU5 database was quened for all borehole andgroundwater volatile orgaruc (VOC) analyses 
for MSS 115 The result was a ht of al l  such boreholes, theu Rocky FIats Coordmates, sample 
numbers, and lab results Bomg logs were compiled, and depth rntervds and htholog~cal 
descnpuons were added to the attached spreadsheet (Excel 5 0, " P E R M E V U S " ) .  

The sod gas survey data spreadsheet was sorted by coordinates. For each bomg, nearby sod gas 
survey sample locaQons were d e t e m e d  and the correspondmg mformauon coped to the 
spreadsheet. For each bonng for whxh a log was found, the sod gas survey vacuum vs. tune 
data were analyzed as descnbed above. The result was a calculated rntnnsic au permeabhty, 
k The Johnson mcle  referenced above contamed a figure that presented a range of k values 
for each soil type (Fig&e 5 m the attached artrcie) The calculated k values and the 
correspondmg sod types were compared to the sod types mdicated m the bormg logs (at 
correspondm,o depths) In each case, the calculated k values either concurred with the bonng 
logs or mdicated a less-permeable sod type. Therefore, it may be conciuded that short-cucutmg 
did not occur at locaaons near bonngs 

-For-soil gas sampl&&atlons that are not near bonngs, there IS no known l~tholog~c data to which - 
calculated k values may be compared. However, the vacuum readrngs for the enare sod gas 
survey were renewed to evaluate occmnces that &d not exceed background. Background 
vacuum (for the probe and tubmg system IX ambient au) was recorded at 35  rnches Hg 
(mercury) d m 3  the mtnnsic ax-permeabhty smdy The sod gas survey data revealed the 
lowest 5-rmnute vacuum reading to be 4 1 mches Hg ThLs value IS 17 percent greater than 
background- 

- -  7 - - -- Y CIP. -. - * -  - _ _ _  _ _ _ ~  ___ - --c- - v " -.. 

Conclusion 

Because background vacuum levels were sxgntficantly exceeded at all locabom of the sod gas 
survey at whch the hydrauhc sysrem was used, calculatlondenved soil types generally concut 
wtth those descnbed m bomg logs, and manual purwg 1s unlikely to rnduce short Currmmg, 
it is concfuded that short cucutm,~ did not occur dmmg the sod gas survey at IHSS 115. 

. 

/sT+E;j& PROJECT OU5 RR/RI SUBJECT Evaluaaon of Short C m m e  
PROJECT NO 9691 0503 10 BY CKF DATE 10-14-94 CHE- BY 
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Attachment #3 
I 

Operable Unrt No 5 
Woman Creek Priority Drainage 

Results of Visual Survey of Time Domain Electromagnetic 
(TDEM) Survey Anomalies 

On September 8, 1994, a visual survey of anomalies identified by the TDEM Survey of the 133 
IHSS group was performed per Technical Memorandum No 15 (ThAlS), Addendum to the Field 
Sampling Plan (9 322  1) The purpose of this survey was to identify those areas where 
surface metallic debris was the source of the TDEM anomaly This survey was conducted by 
establishing the TDEM survey baseline, and then searching a 50 foot radius around each TDEM 
anomaly Surficial metallic objects discovered near an anomaly were noted in the field log 
books, indicating anomaly coordinates and brief descriptions of the surface metallic object(s) 

In all but two instances, the cause of the anomaly was traced directly to surface metallic objects 
or to previously identified anomalies The two exceptions are as follows (see attached figure and 
also reference figure 2 5 2 2-3 in TM15) 

I 

Coordinates 540E, 180s 
approximately 8 feet (east-west) by 5 feet (north-south) and 0 5 feet higher than the 
surrounding terrain with no identifiable surface metal 

Described in the field log book as a small, oblong mound, 

0 Coordinates 2390E3, 410s 
roughly 4 feet in diameter with no visible surface metal in the surrounding area There 
is no evidence of mounding or other indications of an excavation in this area 

Described in the fieid log book as a circular disturbance 

Because of the shape and nature (I e , mounded soil) of the first anomaly, it was recommended 
this anomaly be further investigated by drilling one borehole in the center of the anomaly as 
shown in Attachment #2 Since this location was outside the boundary of an identified IHSS and 
did not have the typical size of the ash pits previously identified, the core from this borehole 
would only be submitted for laboratory analysis if field monitoring of core samples indicated 
above-background readings This anomaly was sampled with the Kansas sampler per protocol 
detailed in TM15 and no waste material was encountered 

Analysis of the geometry and size of the second anomaly suggests that drilling IS not warranted 
Since no evidence IS present to suggest previous mounding or excavation at this anomaly srte, it 
was recommended to survey this area with a metal detector and a FIDLER for radiological 
contamination Since these surveys did not exhibit any signs of contaminahon, no bonngs of the 
anomaly were conducted 
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